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Three unrelated i n f a n t s presented with severe tachypnoea associ a t e d with acute l a c t i c a c i d o s i s (blood l a c t a t e s 21, 14, 11 mM EL 2mM) a t t h e ages of 24 h r s , 7 days and 2 weeks respectively. After i n i t i a l treatment, t h e l a c t a t e values s t a b i l i z e d i n the range 4-8 mM. Fibroblast a n a l y s i s revealed reduced t o t a l pyruvahl dehydrogenase (PDH) a c t i v i t y (22, 38 and 52% of control values) and normal pyruvate carboxylase a c t i v i t y . Only t h e pyruvate decarboxylase (El) component of PDH was found t o be defective. A l l i n f a n t s were neurologically impaired on follow up. Auditory brain stem evoked p o t e n t i a l s were abnormal and brain CAT scans revealed generalized atrophy e s p e c i a l l y of brain stem and cerebellum. All i n f a n t s had s i m i l a r f a c i a l dysmorphism with f r o n t a l bossing, h y p e teleorism, snub nose, l a r g e philtrum and wide mouth. One i n f a n t had had two s i b l i n g s who died with diaphragmatic herniae and a c i & o s i s a t the ages of 11 and 1 hours. At l e a s t one of these had s i m i l a r f a c i a l dysmorphism. Summary: CLAS due t o p a r t i a l E l deficiency may be associated with c h a r a c t e r i s t i c f a c i a l dysmorphism, a r a r e finding f o r i n h e r i t e d disorders of intermediary metabolism. The a c i d o s i s induced resp i r a t o r y e f f o r t may r e s u l t i n diaphragmatic herniation and underl i e f a m i l i a l forms of t h a t disorder. Normoglycemia was maintained with ease i n 14 p e r s i s t e n t l y "hyperinsulinemic" newborn with constant intravenous (IV) glucagon infusions (approx 0.25 mg/Kg/24 h r s ) and f u l l o r a l milk feeds. Glucose supplementation was not required.
GLUCAGON AND DIAZOXIDE (D)
Response t o D (15 mg/ Kg124 h r s ) an i n h i b i t o r of i n s u l i n s e c r e t i o n was repeatedly tested by determination of glycemic s t a t u s during glucagon withdrawal. All i n f a n t s were D responsive up t o 5 wks of treatment and 9/14 underwent s u b t o t a l (95%) pancreatectomy a s i s accepted therapy; 4 a t 2 wks, 3 a t 3 wks and 4 a t 5 wks. Pancreatic histology revealed i s l e t c e l l dysplasia + adenomatosis i n a l l cases except one.
However when medical management was continued i n the remaining 3/14 these became D responsive a t 6-7 wks. D was l a t e r discontirr ued a t 2-3 years and hypoglycemia d i d not recur. Neurological follow up i n a l l i n f a n t s , except those r e f e r r e d l a t e , was normal.
Additional f a c e t s of these 14 cases include (1) 3 who were s i b l i n g s only 1 of whom underwent surgery (2) 1 who was growth retald ed a t term ( b i r t h weight 2.1 Kg).
Glucagon delivered a s a constant ZV infusion, even i n t h e absence of IV glucose, provides a useful temporizing therapeutic approach t o NHI. W e now believe t h a t such management should be continued f o r a t l e a s t 6-7 wks before diazoxide therapy i s deemed t o have f a i l e d . Thereby surgery can be avoided i n some cases. Furthermore glucagon deficiency may represent a major although temporary causative f a c t o r of t h e hypoglycemia associated with N H I during the e a r l y c l i n i c a l course.
NEONATAL CARBOHYDRATE HOMEOSTASIS DURING SURGERY. G . Hyperglycemia (H), plasma glucose >150mg%, i s o f t e n noted among newborns (NB) undergoing surgery with general anesthesia. To find the cause of H, baseline, preinduction, postinduction and postsurgical plasma samples were drawn f o r glucose (G), ins u l i n ( I ) , and c o r t i s o l (C). Glucose infusion was maintained constant with infusion pumps f o r 4-6 h r s p r i o r t o and during surgery. Additional f l u i d l o s s during surgery was replaced by I . V . f l u i d s without dextrose. Sixteen N B undergoing e l e c t i v e surgery were included i n t h e study. Mean weight 2S.D. a t time of surgery was 3040515469; p o s t n a t a l age ranged from 1 day t o 40 weeks and duration of general anesthesia, 83+35 minutes. Glucose was infused a t a r a t e of 4.0fl. ; i n f a n t s with H had s i g . (pd.01) lower weight (2241f712g vs 436752468) than i n f a n t s without H but there were no s i g . d i f f e r e n c e s i n p o s t n a t a l age or duration of surgery between these two groups. In conclusion: (1) G r i s e s s i g n i f i c a n t l y soon a f t e r induction and remains elevated during surgery. (2) I changes a r e minimal and v a r i a b l e . (3) C does not change s i g n i f i c a n t l y u n t i l end of surgery. Factors other than C and I appear t o cause H during surgery. Low levels of plasma and tissue carnitine (carn.) occur in defects in acyl-CoA ~netabolism, ex., isovaleric acidemia (IVA), medium-chain scil-COA dehydrogenase'~aef~ciency (MC-ACD), propionlc acidemid-(PA), and inethylnlalonic acidemia (MMA).
To see wherher this secondary carn. deficiency is due to urinary wastage, we measured f r e e (F), esterified (E), and total (T) carn. in plasma and urine in 4 patients with IVA, MC-ACD, PA, and MMA and in 6 control children on their usual diet.
Plasma In the patients with IVA and MC-ACD, fasts of 12-24 hr did not increase urine (T) carn.
These data suggest that carn. deficiency in these acyl-CoA metabolic defects is not due to excessive excretion, but may reflect reduced synthesis.
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C t r . , Syracuse, and Johns Hopkins Hospital, Baltimore.
Studies t o d a t e have not elucidated t h e cause(s) f o r d i a b e t i c neovascular p r o l i f e r a t i o n .
We r e p o r t t h a t a metabolite of arachidonic a c i d (AA), 15 hydroxyeicosatetraenoic a c i d (15HETE) i s pres e n t i n v e s s e l s , plays a r o l e i n neovascularization, and i s * i n i n f a n t s of d i a b e t i c mothers (IDM). When human umbilical a r t e r i a l microsomes were incubated with 14c AA, besides the cyclooxygenase products, t h r e e hydroxyacids were observed. Two of t h e HPLC puri f i e d metabolites were confirmed by G.C-MS t o be llHETE and 15HPSE We next evaluated the production of t h e s e hydroxyacids i n umbilic a l a r t e r i e s from 12 c o n t r o l neonates and 16 IDM. Incubation of 1 mg t o t a l membrane p r o t e i n with 1 4~ AA f o r 10' generated 3225152 (1SD) pmol t o t a l HETES and 81+24 pmol 15HETE i n c o n t r o l s . Total HETE production i n the IDM was I. t o 4785190 (p < 0.05), while the 4 i n production of 15HETE was of even g r e a t e r magnitude ( 1 2 2 5 4 0 ;~ < 0.005).
F i n a l l y , we evaluated t h e e f f e c t of 15HETE on a c r u c i a l aspect of angiogenesis i . e . e n d o t h e l i a l c e l l migration using a mcd i f i e d Boyden chamber (Nature 288:483) .
Upper wells contained fet a l bovine a o r t i c endothelium i n MEM-10, while lower w e l l s contained t h e p o t e n t i a l migration modulators. Control MEM 10 o r A A caused no migration. Bovine r e t i n a l e x t r a c t a known potent migra t i o n stimulator,+ migration by 269+10%. 1 5 h T~ *migration by 115 e28X. Previous s t u d i e s i n the IDM have shown t h a t neonatal platelet AA metabolism a t b i r t h accurately r e f l e c t s maternal p l a t e l e t function Our study using vascular i s s u e b t a ' ed from the diab e t i c miiieu demonstrates a p o t e n t i a l r o l e For ??HETI? i n the pathogenesis o r d i a b e t i c neovascular p r o l i f e r a t i v e d i s e a s e .
[ he' mechanism of the j n i t i a l s t e p s -in l y s i n e meta6olism in & i s u n s e t t l e d , although enzymic evidence suggests t h x metabolism proceeds via conjugation of the E-amino group with a-ketoglutarate forming saccharopine (SAC). An a l t e r n a t e pathway involves removing t h e a-amino group and cycl i z a t i o n t o form pipecolic acid (PIP). Both hypotheses propose t h a t 0-aminoadipic a c i d (AA) i s produced a f t e r these i n i t i a l s t e p s . Elucidation of t h i s pathway i s important t o understand the metabolic bas13 of saccharopinuria and pipecolic aciduria. W e administered r NIl y s i n e l a b e l l e d a t tqg a o r E position t o hypoglycin-treated r a t s and determined N enrichment of aminoacid intermediates using GCIMS. Hypoglycin i n h i b i t s glutaryl-CoA dehydrogenase, causing a y r m u l a t i o n of g l u t a r i c a c i d , AA, and SAC in urine. When L-[NNllysine was administered, SAC and AA were enriched 18.2 and 17.6 atom %, respectively. PIP was not enriched. Peak enrichment o f blood AA occurred s l i g h t l y l a t e r than peak l y s i n e enricpgent , suggesting a precursor-product r e l a t i o n s h i p .
L-[E-
Nllysine admini s t r a t i 0 7 caused enrichment of urinary SAC comparable t o t h a t with L-[a-5~] l y s i n e but urine and plasma AA werp5not enriched. Urinary PIP was 15.7 atom % enriched. With D- [E- Nllysine there was 80.6 atom % enrichment in urine PIP, and no enrichment of SAC o r AA. These data i n d i c a t e t h a t L-lysine i s mainly metabolized via SAC and AA, with a small portion metabol i z e d t o PIP, a dead end product.
